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Dose rip* Ion 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a volume type 
phase hologram member with which a three -dimension- 
al image can be viewed, lor example, on a flat-sheet- 
like film, and more particularly to a hologram member 
with which a hologram can be simply and easily provid- 
ed at a desired place by transfer. 

Related Background Art 

Holography la a technique by which an object Is Ir- 
radiated by a sufficiently coherent wave of light such as 
a laser beam where the wave is modulated in the am- 
plitude and phase In accordance with the shape of the 
object, the modulated light reflected upon or transmitted 
through it is received on a photosensitive material and 
recorded, and a hologram thus lormed is irradiated by 
light to reproduce an optical image of the object thereby 
recorded. Thus, a three-dimensional optical image can 
be viewed, for example, on a flat -sheet-like film. 

With development of researches on such hologra- 
phy, at present time it has been made considerably clear 
what are required for the photosensitive materials (or 
recording materials). Known as the photosensitive ma- 
terials usable in hologram formation are various mate- 
rials including bleached silver salts, photoresists, ther- 
moplastic resins, dichromate gelatin, inorganic glass 
materials, ferroelectric materia Is, etc., and researches 
are further being made on the suitability of the materials 
to the holography. 

The properties which the photosensitive materials 
for use in forming a hologram should have can be enu- 
merated, for example, as follows: 

(1 ) a sensitivity to a laser beam, particularly to a la- 
ser beam of the visble wavelength region, and the 
sensitivity being high; 

(2) a high resolving power; 

(3) a high diffraction efficiency of hologram; 

(4) a low noise level of hologrem; 

(5) a stability of hologram; 

(6) easiness of recording and reproducing opera- 
tions; etc. 

On the other hand, with progress in holographic 
techniques, it is being made possible to form a hologram 
enduarable to practical use. and uses of holograms 
have expanded to various fields such that images them- 
selves are enjoyed or holograms are used for decorating 
a variety of articles, and all sorts of corresponding forms 
are being required also in holograms. 

For example, holograms of the type an uneven pat- 
tern corresponding to an image is formed on the surface 



of the photosensitive material and the image is repro- 
duced by utilizing the light reflected upon or transmitted 
tii rough the uneven pattern, have been already utilized 
as covers for books or as marks for preventing lorgery 

s or falsification of magnetic cards. 

However, In regard to both the above-mentioned 
properties of the photosensitive materials lor use in 
forming a hologram and the form of a hologram itself, 
the present state of things is such that there has been 

to provided no hologram that can sufficiently answer the 
various demands accompanying the uses expanding as 
mentioned above. 

For example, there has not been provided any tech- 
nique of applying holograms to desired articles with sbn- 

ts pie operation and with ease, or any form of holograms 
suited therefor. 

SUMMARY OF THE INVENTION 

so The present invention was made on account of how 

to cope with the various demands accompanying such 
expanding uses of holograms, and an object thereof is 
to provide a technique that makes it easy to apply holo- 
grams to all sorts of articles. The present invention, 
which is a method for producing a transfer-type holo- 
gram, is defined in claim 1 . 

The result of the present invention is a hologram 
member comprising a substrate, and a film in which a 
volume type phase hologram is recorded, provided on 
said substrate In a pee table state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 to Fig. 4 are diagramatical side views illus- 
3B tratmg typical examples of the constitution of holo- 

gram members of the present invention; and 
Fig. 5 to Fig. 7 are graphs showing absorption or 
reflection spectra of holograms and substrates 
used in Examples and Comparative Examples. 

40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIIvIE NTS 

Using a transfer type hologram member of the 
4& present invention, a desired hologram can be applied to 
adesired site of all sorts of articles made of, for example, 
paper, metals, plastics, ceramics, etc. (hereinafter 
called "transferring medium") according to a simple op- 
eration that a hologram film held on a substrate is trans- 
&o ferred to a desired article. It is also possible to use a 
suitable mounting sheet as the transferring medium to 
transfer the hologram film thereon and enjoy the trans- 
ferred image like a picture or photograph. 

Also, in the case of the type of the uneven surface 
is used as previously mentioned, the uneven pattern 
formed on the surface may inevitably suffer deforma- 
tion, break or the like when the hologram Is directly 
bonded by contact bonding or adhesion on the various 
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transferring mediums. However, the transfer type holo- 
gram member of the present invention, which employe 
a volume type phase hologram film, may not bring about 
such a problem when transfer red. 

The present invention will be descrbed below in de- 
tail with reference to the accompanying drawings. 

Fig. 1 Is a diagramatical side view Illustrating an ex- 
ample of the constitution of the transfer type hologram 
member of the present Invention. 

This transfer type hologram member is constituted 
of a substrate 1 and a hologram film 2 provided on the 
substrate 1 in a pee table state. 

Used as the substrate 1 is a substrate having a light 
transmittance of 30 % or more at the wavelength region 
of 400 nm and a light transmittance of 40 % or more at 
the wavelength region of from 4SO to BOO nm. Using 
such a substrate, the exposure for the formation of a 
hologram on the substrate can be carried out In a high 
sensitivity and high precision. 

The above transmittance is a value measured ac- 
cording to the procedures described in ASTM D 1 0OS, 
and here is used a substrate having a transmittance of 
30 %■ or more, preferably SO % or more, at 400 nm, and 
also having a transmittance of 40 % or more, preferably 
60 %, or more, at 4SO to BOO nm. 

In this occasion, ultraviolet absorbents and color- 
ants may be mixed for the purpose of preventing dete- 
rioration by light, so long as the above conditions are 
not precluded. 

Suitably used as the substrate 1 Is a substrate hav- 
ing the strength enough to support the hologram film 2 
and having the properties by which the operation to 
transfer the hologram film can be made with ease. 

Substrates made of any materials can be also uti- 
lized as the substrate 1 so long as they satisfy such 
properties. Specifically, they may include those made of 
materials such as resins, metals and ceramics, and 
those having an appropriate flexibility are convenient as 
the hologram film 2 can be peeled with ease in the trans- 
fer operation. 

In instances in which the transparent substrate 
used In this step is made to have a thickness larger than 
0.2 mm, generally utllizable are materials substantially 
amorphous or materials substantially monocrysta.lln*ie. 
On the other hand, in Instances in which a transparent 
substrate having a thickness not larger than 0.2 mm 
(such a substrate is grouped Into a film commonly so 
named), generally utilizable are not only those substan- 
tially amorphous but also those made transparent by 
drawing a substantially crystalline material in the biaxial 
direction when it is processed for forming, to cause ori- 
entation crystallization. 

The substrate material that can be used for such 
purposes may Include as the transparent substrate hav- 
ing a thickness more than 0.2 mm, for example, glass, 
or organic polymers such as polymethyl methacrylate, 
polycarbonate, pofyarylate, polyether surf one, polysty- 
rene, poty(4-methylpentene), a styrene/acrylate or 



methacrylate copolymer, and an acrylic ester with pory- 
hydrlc alcohol. 

As for the transparent film, suitably used besides 
the above as films made transparent, comprising a crys- 

5 talline polymer, are polyesters such as polyethylene 
terephthalate, polyethylene, polypropylene, polyvinyl 
chloride, potyvinylidene chloride such as Saran (trade- 
mark), polyethylene fluoride/propylene, potyvinylidene 
fluoride, poly aery Ion it rile, potyvinylidene cyanide/vinyl 

to acetate, poly ether ether ketone, poly im ides, pofya- 
mldes, cellophane, polyvinyl alcohol, etc. 

Thickness of the substrate may be appropriately se- 
lected depending on the quality of the substrate material 
used and with hi the range in which the properties as set 

is out above can be satisfied. For example, in rtslancae 
where the substrate made of resin Is used, preferably 
used are substrates having a thickness of about 5 urn 
or more, and in instance where the transparent sub- 
strate made of resin Is used, preferably used are those 

so having a thickness usually of from about 1 0 um to about 
200 um, preferably from 20 to 1 0O urn, to take, tor ex- 
ample, even balance between the m e c h anical strength 
and transparency. 

The surface of the hologram film 2 side of the sub- 

«S strata 1 may further optionally be applied with surface 
treatment as exemplified by an electrical discharge 
treatment using corona, plasma or the like, a physical 
treatment such as a flame treatment, a chemical treat- 
ment by sulfuric acid, nitric acid, a fluoride compound, 

30 an alkali, a si Lane compound, etc. to enhance the trans- 
fer performance of the hologram film 2 or control the 
lamination to the hologram film 2, and further to improve 
the suitability to peel layer described later. 

However, In the instance where the transparent 

3s substrate as described above is used as the substrate 
1 , these surface treatments may desirably be carried out 
so long as the optical properties as mentioned above, 
required In the transparent substrate, are not Impaired. 
As the hologram film 2, there can be used all sorts 

<*o of volume type phase hologram films on which a desired 
image has been recorded. 

In particular, suited for use In the transfer type holo- 
gram member of the present Invention are volume type 
phase hologram films using a viny Icarbazote polymer as 

-*£ the photosensitive material, as being superior In the 
moisture resistance and storage stability of the resulting 
hologram itself and also being superior in the stability to 
the operations when the hologram is formed or the 
transfer is performed. 

so This vinylcarbazole polymer refers to a polyvinyl 

carbazote, an a Ikyl-eubst touted polyvinyl carbazole. a 
halogen -substituted polyvinyl carbazole, and polymers 
chiefly comprised of these, and one or more of these 
can be used as desired. Specifically, there can be utl- 

ss iized, for example, polyvinyl carbazole, a 3-chlorovinyl 
carbazole polymer, a 3-bromovinyl carbazole polymer, 
a 3-fodovfnyl carbazole polymer, a 3-methytvlnyl carba- 
zole polymer, a 3-ethyknnyl carbazole polymer, a chio- 



3 



5 



EP O 281 82B B1 



rinaled polyvinyl carbazole. a brominated polyvinyl car- 
bazole, etc. 

In particular, suited lor practical use is the unsubeti- 
tuted polyvinyl carbazole, as being readily available and 
yet as being particularly superior in the performances of 
the resulting holograms. 

The vinylcarbazole polymer may also be optionally 
copofymerized with other monomers lor the purpose of 
controlling the properties such as strength of softness 
when formed into a film. Other mon o mers usable is such 
purpose may Include, for example, In addition to the 
abovB vinylcarbazoles, vinyl monomers copotymeriza- 
ble by radical polymerization, including vinyl esters such 
as vinyl acetate, esters of acrylic acid and methacrylic 
acid, -styrene and styrene derivatives, ate For such a 
purpose, other polymers as exemplified by polystyrene, 
a styrena/hydrogenated butadiene copolymer, a sty- 
rene/butadlene hydride copolymer can also be used by 
blending so long as a holographic Image can be record- 
ed. 

These are used by selecting the proportion of addi- 
tion so that the desired properties can be obtained. 

This vinylcarbazole polymer is used in the hologram 
formation in the state that it has been activated with ra- 
diation by use of an iodine compound. 

Used as this iodine compound are compounds ca- 
pable of coexisting in a polymer component to constitute 
a photosensitive material layer having a sufficient sen- 
sitivity to the visible light wavelength, as exemplified by 
carbon tetra iodide, iodoform, ethylene tetralodlde, trllo- 
doo thane, tetraiodoethane, perrtaiodoethane, hexa ku- 
dos thane, etc. 

In the photosensitive material layer comprising the 
vinylcarbazole polymer in this manner, the volume type 
phase hologram having a high-resolution and high dif- 
fract ion efficiency can be formed by employing a method 
in which an interference pattern is exposed to light using 
two beams of coherent light from a laser, comprising the 
object beam and the reference beam having a sensitivity 
to visible light up to560 nm and having a suitable wave- 
length within such a wavelength region, and thereafter, 
according to a method as disclosed in USP 4,287,277, 
subjected to a development step utilizing the swelling 
and shrinking phenomena by using solvents. 

The thickness of the hologram film Is preferably In 
the range of from 4 to 2D urn, more preferably from 4 to 
IS UJTI. 

The hologram film used in the present invention 
may require no limitation in its material or the method of 
recording the image, and thus may be comprised of any 
material and may be formed by any recording method. 

To provide the hologram Him 2 on the substrate 1 , 
there can be utilized, for example, a method in which, 
using a hologram film in which a desired image has been 
already recorded, this film is laminated pee lab ty on the 
substrate 1 , or a method in which, using as the substrate 
1 the transparent substrate previously described, a pho- 
tosensitive material layer for use in forming a hologram 



is lamriatsd on that transparent substrate in a pee table 
state, and then prescribed exposure to light and devel- 
opment processing are carried out. The present inven- 
tion can be particularly effectively constituted in respect 

s of the type the hologram is formed on the substrate. 

In the transfer type hologram member having such 
constitution, the exposed surface of the hologram film 2 
is overlapped on the surface of the transferring medium 
to which the hologram is to be transferred and these are 

io pressed, so that the hologram film 2 can be transferred 
on other desired transferring medium. 

What is meant by "peelable" referred to in the 
present invention is that in the above transfer operation 
the hologram film 2 can be separated from the substrate 

is 1 without causing any change in its shape or the record- 
ing state of the Image. 

Accordingly, as the substrate 1 and hologram film 
2, the respective materials should be selected in such 
combination that good transfer operations can be made. 

bo However, if in the constitution as shown in Fig. 1 the 

hologram film 2 cannot easily be peeled from the sub- 
strate 1 , or combination of the hologram film with a sub- 
strate 1 is such that the hologram film 2 has too small 
thickness and too small strength to make a good transfer 

•2)5 operation, a peel layer 3 may be provided between the 
substrate 1 and hologram film 2, for example, as shown 
in Fig. 2, whereby the good transfer operation can be 
achieved. 

The peel layer 3 for such a purpose should prefer- 

30 ably be made of a material with layer thickness which 
gives the function of making ready the peeling between 
the substrate 1 and hologram film 2. 

The peel layer 3 may be of the type that It remains 
on the substrate 1 side after transfer operation, or the 
type that it comes into close contact with the hologram 
film 2 and is transferred together therewith. 

As the peel layer 3 used for such a purpose is, for 
example, a layer comprised, tor example, of a polymer, 
having a surface tension differing from the surface ten- 

+o sion of the hologram film 2 (30 to 35 dyne/cm when the 
vinylcarbazole polymer is used) in an extent to give a 
satisfactory peeling state, or a layer comprised of a low- 
molecular surface Improver called a si lane coupling 
agent or titanium coupling agent. 

4B Materials that can constitute the peel layer 3 may 

specifically include, for example, polymers such as pol- 
yvinyl alcohol, polyvinyl pyrrolidone, polyethylene fluo- 
ride -propyl one and polyorganosiloxane; silane coupling 
agents such as gam ma-glyci doxy propyl trrnethoxysi- 

so lane and vinyl trfcnethoxysllane; titanium coupling 
agents such as isopropyltristearoyl titanate and isopro- 
pyltrloctyl titanate; etc. 

However, in the instance where the peel layer 3 is 
transferred together with the hologram film 2 and this 

ss peel layer 3 remain un removed on the hologram film 2 
after the transfer operation, the peel layer 3 is required 
to have no particular absorption band at the wavelength 
of from 400 to 800 nm so as not to obstruct the viewing 
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of the hologram film 2. 

In the instance where the peel layer of the type 
which remains un removed on the hologram film 2 is 
used, said peel layer may be constituted of a material 
that functions as a protective layer of the hologram film, 
or various additives capable of Imparting a protective 
function to the peel layer may be added to impart a func- 
tion as a protective layer to the peel layer 3, so that the 
hologram film having been transferred can be automat- 
ically provided with the protective layer. 

Materials for forming the peel layer and capable of 
functioning also as the protective layer may n-tclude. for 
example, polyethylene terephthalate, poly other ether 
ketone, polyperfluoroelhylenepropylene, polyvinyl idene 
fluoride, polyvinyl alcohol, etc. 

The additives that can be added to Impart the func- 
tion as the protective layer may include, for example, 
triazole de rival Ives such as 2-( hydroxy p h e ny I >b enzot r i - 
azole, triazlne derivatives such as 1 ,3,5-trts(2'-hydrax- 
yphenyljtriazine, benzophenone derivatives such as re- 
sorcyl monobenzoate, etc. 

In the instance where the transparent substrate is 
used as the substrate 1 for the purpose as mentioned 
above , the peel layer 3 is required to have also the same 
transparency as in substrate 1 . 

The peel layer 3 can be provided by laminating, for 
example, the layer comprised of the above polymer on 
the substrate 1 , or treating the surface of the substrate 
1 with a solution containing the silane coupling agent or 
titanium coupling agent. 

On the other hand, the exposed surface of the holo- 
gram film 2 may be provided with a layer 4 for adhesion 
or sticking as shown In Fig. 3 lor the purpose of Improv- 
ing the transfer operability or for the purpose of improv- 
ing the fixability of the hologram film on the transferring 
medium after transfer. 

Materials usable in the layer 4 may be used by mak- 
ing selection from materials that can obtain satisfactory 
adhering or sticking effect, moreover may not adversely 
affect the hologram film 2 during the adhesion or sticking 
step utilizing said layer, and also may not chemically or 
physically react by themselves with the hologram film 2 
to give any damage thereto, depending on the constitu- 
tion of a desired transfer type hologram member. 

For example, they can be used by selecting those 
satisfying the properties as mentioned above, from acr- 
ylate polymers, vinyl acetate polymers, alphacyanoacr- 
ylates, u roth an e type adhesives, rubber type adhesives, 
epoxy type adhesives, etc. In instances where a poly- 
ester copolymer Is used. It can be used by making se- 
lection since the copotymerization composition for acr- 
ylate such as butyl acrylate and 2-ethylhexyi a cry late, 
and ethylene is appropriately altered and thereby its 
properties have been controlled depending on object ar- 
ticles so that the desired effect can be obtained. 

The layer 4 may also optionally be prel rested by use 
of a primer. 

Any type of adhesive or sticking agent may be avail- 



able so long as it is effective, as exemplified by one- 
liquid types, two-liquid types, aqueous latex types, oily 
latex types, hot-melt types (powdery or sheet-like), 
heat-sealing types, etc. 
& To provide the layer 4, there may be used a method 

fen which ft Is directly coated on the hologram mm 2 (or 
a recording material for use In forming a hologram), a 
method in which a product once formed into a film by 
casting is adhered or slicked on the hologram film 2, or 
to the like method by making appropriate selection de- 
pending on Its form. 

In instances where the layer 4 is provid ed as an ad- 
hesive layer, suitably usable is an adhesive layer capa- 
ble of adhesion under the conditions of 100 to 12TJ"C 
is and several kg/em 2 . 

The adhesion or sticking strength of the layer 4 may 
be satisfactory if it is about 200 g/25 mm or more. 

In instances where the transparent substrate is 
used for the purpose as mentioned above and further 
20 the layer 4 is previously provided on the recording ma- 
terial for use in forming a hologram before the exposure 
processing, the layer 4 is also further required to have 
the same transparency as in the transparent substrate, 
but not necessarily be required to do so if the layer 4 is 
provided on the hologram film 2 formed after the light 
exposure and development processing. 

The transfer type hologram member of the present 
invention may also be provided wtth a layer 5 comprising 
a metal or a metal oxide on the exposed surface of the 
hologram film 2 as shown In Fig. 4. 

The layer 5 is a layer that will constitute a back- 
ground of the image viewed on the film when the holo- 
gram film 2 has been transferred onto the transferring 
medium. A holographic image can be made clearer and 
3& more attractive by appropriately selecting its material, 
color, shape, layer thickness and the position at which 
it is provided. 

In particular, In the case when the transferring me- 
dium has a color that may damage the image viewed on 
*o the hologram film, this layer may be made opaque, thus 
making possible observation of the image in a good 
state. 

The layer 5 used for such a purpose can be provid- 
ed by laminating it on a given part of the top surface of 
45 the hologram film 2 according to a vapor deposition 
method with a thickness of approximately from SO ang- 
stroms to 5,000 angstroms and with use of, for example, 
one or more of InO, Al 2 0 3 , Al, An, etc. 

so EXAMPLES 

The present invention will be described below In 
greater detail by giving Examples. 

«s Example 1 

A light absorption spectrum of a poly ether ether ke- 
tone film of SO um thick (Espex-K, available from Sum- 
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itomo Chemical Co., Ltd.) was measured to obtain the 
result as shown by curve A in Fig. 5. 

On the above film, a solution obtained by dissolving 
2.5 g off poly(N-vinylcarbazole) and 0.2 g of carbon 
let ra iodide in 30 g of monochlorobenzene was coated 
In a dark place by means off a spinner (Mlkasa Spinner, 
1H-2), followed by drying to obtain a hologram -forming 
photosensitive material layer of S.O urn in layer thick- 
ness. 

The absorbance of the resulting photosensitive ma- 
terial layer was measured by a spectrophotometer UVI- 
DEC-650 (available from Nippon Bunko K.K.) to have 
found that it had an absorption edge up to 560 nm. 

In this photosensitive material layer, an image cor- 
responding to a desired article was recorded according 
to the Denlsyuk*s method using an argon laser (514.5 
nm) and under the condition of the light intensity ratio of 
1 : 1 (the sum of light Intensities of the both beams was 
15 mJ/cm 2 right before Incidence of light). 

After exposure to light, the photosensitive material 
layer was successively processed according to the fol- 
lowing steps (1 > to (3) to obtain a transfer type hologram 
member of the present invention wherein a Lippman 
type reflection type hologram film wn which a desired im- 
age had been recorded was provided on the substrate 
in a pee I able state. 

(1 ) Dipped in toluene for 2 minutes at 20°C. 

(2) Dipped in xylene for 3 minutes at 30»C. 

(3) Dipped In n -heptane for 3 minutes at 25 B C, fol- 
lowed by drying. 

The resulting hologram was of volume phase type, 
having a apatial frequency of about 3,000 mm -1 to the 
light having a wavelength of 514.5 nm, a diffraction ef- 
ficiency of 8B %, and a trans mittance of SO %. 

The transfer type hologram member thus obtained 
was overlapped through Its hologram film surface on a 
transferring medium comprising a sheet of Kent paper 
coated with Polysol AB-412BN (available from Showa 
High polymer Co., Ltd.), and a pressure of about 2kg/ 
cm 2 was applied by means of a rolfer. whereupon it was 
able to transfer the hologram film on the Kent paper. 

There was no change in the properties of the trans- 
ferred hologram as compared with those possessed im- 
mediately after its formation, and a good holographic im- 
age could be observed. 

Example 2 

An absorption spectrum of a polyester film mixed 
with 5 % of acetobenzene Is shown by curve B In Fig. 5. 

Example 1 was repeated to prepare a transfer type 
hologram member, except that the above film was used 
in place of the potyether ether ketone film used in Ex- 
ample 1 . 

The resulting hologram had a diffraction efficiency 
of 85 %, and there were obtained almost the same prop- 



erties as in Example 1 . 
Comparative Example 1 

s in 50 ml of water, 5 g of polyvinyl alcohol and 0.2S 

g of a ruthenium (III) trlsblpyrldyl complex were dis- 
solved, followed by casting to prepare a film of about 
100 uxn thick, and its absorption spectrum was meas- 
ured to obtain the result shown by curve C in Fig. 5. This 

to film shows a very low transmittance at a wavelength re- 
gion of around 450 to 500 nm. 

Example 1 was repeated to prepare a transfer type 
hologram member, except that the above film was used 
in place of the poly ether ether ketone film used in Ex- 

is ample 1 . 

The resulting hologram had a diffraction efficiency 
of 25 % and no sufficient image was obtained due to 
insufficient light exposition. 

so Example 3 

On a polyethylene terephthalate film of 50 pm thick 
as a substrate, polyvinyl alcohol having a polymerization 
degree of 1 ,200 (saponification degree: 86 %) was coat- 

2& ed to have a thickness of 5 u.m as a peel layer. The trans- 
mittance of the laminated body thus obtained was meas- 
ured by a spectrophotometer UVIDEC-650 to obtain the 
result shown by curve A in Fig. 6. 

On the above laminated body, a solution obtained 

30 by dissolving 2.5 g of poty(N-vlnylcarbazole) and 0.2 g 
of carbon tetraiodlde in 30 g of monochlorobenzene was 
coated in a dark place by means of a spinner (Mikasa 
Spinner, 1 H-2), followed by drying to obtain a hologram- 
form ing photosensitive material layer of 7 uxn in layer 

3& thickness. 

The absorbance of the resulting photosensitive ma- 
terial layer was measured by a spectrophotometer UVI- 
DEC-650 (available from Nippon Bunko) to have found 
that it had an absorption edge up to 560 nm. 

*Q This photosensitive material layer was subjected to 

exposure to light and development processing in the 
same manner as in Example 1 . 

The resulting hologram was of volume phase type, 
having a spatial frequency of about 3,000 mm' 1 to the 
light having a wavelength of 514.5 nm, a diffraction ef- 
ficiency of 88 %. and a transmittance of 90 %. 

The transfer type hologram member thus obtained, 
it was able to be transferred on the same kind of trans- 
ferring medium com prism g a sheet of Kent paper coated 

&o with Polysol AB-412BN as used in Example 1 . 

Example 4 

First, a glass substrate was washed, and thereafter 
s& the above glass substrate was thrown into a hermetical- 
ly closed vessel filled with trimethyisilane gas to form a 
peel layer by the reaction between the glass substrate 
surface and the gas. 
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Example 3 was repeated except for using this sub- 
strate to obtain a volume type phase hologram member. 

On the vinylcarbazole film surface of the hologram 
member for transfer thus obtained, indium -tin oxide 
(I TO) was sputtered to form a film having a surface re- 
sistance of 200 ohm/cm 2 . The absorption spectrum 
thereof is shown by curve B in Fig. 6. This film was 
dipped in water and peeled to obtain a hologram film 
having an I TO film on its surface. 

The hologram film thus obtained was overlapped 
through Its hologram Him surface on a transferring me- 
dium comprising a sheet of Kent paper coaled with 
Potysole AB-412BN (available from Shows High Poly- 
mer Co., Ltd.). and a pressure of about 2 kg/cm 2 was 
applied by means of a roller, whereupon it was able to 
transfer the hologram film on the Kent paper. 

There was no change in the properties of the trans- 
ferred hologram as compared with those possessed Im- 
mediately after Its formation, and there was able to by 
viewed a good holographic image. 

Example 5 

Polyethylene was press-molded under a pressure 
of 1 0O kg/cm 2 at 1 90'C to prepare a sheet of 1 mm thick 
as a substrate. The reflection spectrum of this sheet was 
measured by a spectrophotometer (UV-365, available 
from Shimadzu Corp.) equipped with an integrating 
sphere reflection measurement unit to obtain the result 
shown by curve A In Fig. 7. 

Next, a hologram -lormlng photosensitive material 
layer was formed on the glass sheet in the same manner 
as m Example 3, followed by exposure to light and de- 
velopment to obtain a volume type phase hologram. 

The resulting hologram was of volume phase type, 
having a space frequency of about 3.000 mm - " 1 to the 
light having a wavelength of 514.5 nm, a diffraction ef- 
ficiency of SB %, and atransmlttance of 90 %. Its reflec- 
tion spectrum is also shown by curve B in Fig. 7. 

The above hologram member was dipped in water 
to peel a hologram film from the glass sheet. 

The resulting hologram film was laminated on the 
previously obtained polyethylene sheet (substrate), and 
its reflect ion spectrum was measured to obtain the result 
shown by curve C in Fig. 7. In this hologram, the color 
tone of the holographic image assuming a green color 
looked soft. 

Next, Vinylol EA-300 (available from Showa High 
Polymer Co. , Ltd.) was coated on the bottom surface of 
the substrate to have a dried film thickness of 5 urn. 

The adhesion type hologram member thus obtained 
was overlapped through Its adhesive layer on a stain- 
lees steel sheet, a pressure of 2 kg/cm 2 was applied at 
50 0 C, and thus it was able to fix the hologram film on 
the stainless steel sheet. 

There was no change in the properties of the fixed 
hologram as compared with those possessed Immedi- 
ately after its formation, and there was able to be viewed 



a good holographic image. 
Comparative Example 2 

■5 Rhodamine B in an amount of 5 % by weight was 

mixed In polyethylene, and the mixture was kneaded for 
1 0 minutes at 250°C by means of Laboplast Mill (avail- 
able from Toyo Seiki K K ). followed by pressing at 
1 90"C to prepare a sheet of 1 mm thick as a substrate. 

10 Example 1 was repeated except for using the above 

substrate to prepare an adhesion type hologram, and 
its reflection spectrum was measured to obtain the result 
shown by curve D in Fig. 7. In the case of this hologram, 
the green-colored hologram assumed a reddish color 

is tone, and was inferior in sharpness. 

Example 6 

Potysole AB-41 2BN was coated on the bottom sur- 
20 face of the volume type phase hologram member ob- 
tained in Example 1 . 

The adhesion type hologram member thus obtained 
was able to be fixed on a black styrene/butyl aery late 
copolymer sheet compounded with carbon black (5 %). 

There was no change in the properties and reflec- 
tion spectrum of the fixed hologram as compared with 
those possessed immediately after its formation, and 
there was able to be viewed a good holographic image. 

30 (Effect of the Invention) 

The transfer type hologram member of the present 
Invention has the constitution that hologram film is pro- 
vided on a suitable substrate in a pee table state from 
3S the substrate, and a desired holographic image can be 
applied to a desired site of a desired article according 
to a simple operation that a hologram film held on a sub- 
strate Is transferred to a desired article. It Is also possi- 
ble to use a suitable layout sheet as the transferring me- 
40 dium to transfer the hologram film thereon and enjoy the 
transferred image like a picture of photograph. 

Also, in the case of the type the uneven surface Is 
used as previously mentioned, the uneven pattern 
formed on the surface may inevitably suffer deforma- 
ns tion, break or the like when the hologram Is directly 
bonded by contact bonding or adhesion on the various 
transferring mediums. However, the transfer type holo- 
gram member of the present invention, which employs 
a volume type phase hologram film, may not bring about 
so such a problem when transferred. 

A hologram member is provided which comprises a 
substrate, and a film In which a volume type phase holo- 
gram is recorded. The film is provided pee lab ly on the 
substrate. The substrate preferably has a light transmit- 
lance of 30 % or more at a wavelength of from 450 to 
BOO nm. The film may comprise a vinylcarbazole. 
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A mart hod for producing a transfer-type hologram 
member comprising a substrate and a film in which 
a volume type phase hologram is recorded, provid- 
ed peelabty on said substrate, the method compris- 
ing: 

providing a transparent peel layer on a trans- 
parent substrate; 

providing a photosensitive layer comprising a 
vinylcarbazoie polymer and having a thickness 
of from 4 to 20 pm on the peel layer to form a 
photosensitive material; 

subjecting the photosensitive material to expo- 
sure to light to form a latent Image in the film; 
and 

subjecting the exposed photosensitive material 
to a development treatment with a solvent 
wherein the peel layer is resistant to the solvent 
used in the development treatment. 

The method according to claim 1, wherein the de- 
velopment treatment comprises a process of swell- 
ing and shrinking the photosensitive layer. 

The method according to clarn 1 , wherein the peel 
layer comprises a polymer, a si lane-coupling agent 
or a titanium-coupling agent. 

The method according to claim 3, wherein the pol- 
ymer includes polyvinyl alcohol, polyvinyl pyrro- 
lldone, polyethylene fluorlde-propylene or polyor- 



5. The method according to claim 3, wherein the pol- 
ymer includes polyethylene terephthalate, poly- 
ether ether ketone, polype rfluoroethylen e-p ropy I - 
ens or polyvinyl id ene fluoride. 

6. The method according to claim 1 „ wherein the peel 
layer comprises triazole derivatives. 

7. The method according to claim 1 , wherein the sub- 
strate comprises crystal line polymer material. 

8. The method according to claim 1 . wherein the film 
has a thickness of from 4 to 15 urn. 



Aufbringen einer t ran spa ronton Abldseschtcht 
auf eln transparentes Substrat; 

Aufbringen einer I ichtempfind lichen Schicht, 
die ein Vinytcarbazolpotymer umfaftt und eine 
Dlcke von 4 bis 20 u,m aufwelst, auf die Ablo- 
seschicht, um eln lichtempfindliches Material 
he 



Belichten des lichtempfindlichen Materials, um 
eln latentes Bild In dem Film zu erzeugen; und 

Unterziehen des belichteten, lichtempfindli- 
chen Materials einer Entwicklungsbehandlung 
mit einem Losungsmittel. wobei die Ablose- 
schicht gegendber dem be! der Entwicklungs- 
behandlung verwendeten Losungsmittel be- 
standig ist. 

Verfahren nach Anspruch 1 , in dem die Entwick- 
lungsbehandlung einen ProzeB des Aufquellene 
und des Schrumpfene der lichtempfindlichen 
Schicht umfaBt. 



Verfahren nach Anspruch 
schicht ein Polymer, ein 
tanhaftmittel umfaBt. 



die Ablose- 
oder ein Ti- 



Verfahren nach Anspruch 3, in dem das Polymer 
Polyvinylalkohol, Polyvlnylpyrrolidon, Polyethylen- 
fluorid-propylen Oder Pofyorganosiloxan ein- 
schlieSt. 

Verfahren nach Anspruch 3, in dem das Polymer 
Polyethylenterephthalat, Polyetheretherketon, Po- 
lyp erf I uorethy I en propyls n oder Polyvinyl kSenfluorid 
einschlieBt. 



Vert ah ren nach Anspruch 1, in 
schicht Trfazoiderivate umfaBt. 



die 



Verfahren nach Anspruch 1, in dem das Substrat 
kristallines Polymer mate rial umfaBL 



8. Verfahren nach Anspruch 1, in dem der Film 
Dicke von 4 bis 1 5 pm aufweist. 



Patsntansprdche 

1. Verfahren zur Herstellung eines holographischen 
Clbertragungselements, das ein Substrat und einen 
Film umfaBt, in dem eln volumenhologramm aufge- 
.zsichnet ist, und der in ablosbarer Form auf dem 
Substrat aufgebracht 1st, wobei das Verfahren die 
nachstehsnden Schritte umfaBt: 



Procsde pour la production d'un element h ologra- 
ph iqu a du type a transfert, comp ren ant un substrat 
et un film dans lequel un hologram me de phase, en 
volume, est enregistre. present a I'etat apte au pe- 
lage sur led it substrat, procede qui comp rend les 



a former une couche transparsnte de pelage 
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eur un eubstrat transparent ; 
a lomner una couche phoiosensible compro- 
nant un polymere de vinylcarbazole et ayant 
une epaiaseur da 4 a 20 urn sur la couche de 
separation pour former une matiere s 
photosenslble ; 

a sou men re la matiere photoaanelble a une ex- 
position a da la lumiere pour lomner une image 
latent e dans le film ; el 

a soumettre la matiere phoiosensible exposee to 
a un traltement de developpement avec un sol- 
vent, 

dans lequel la couche de pelage est resistante 
au solvent utilise dans le traltement de deve- 
loppement. is 

Procede suivant la revendication 1 , dans lequel le 
traltement de developpement com p rend un proce- 
de de gonflement el de retrait de la couche photo- 



Procede suivant la revendication 1, dans lequel la 
couche de pelage comprend un polymere, un agent 
de couplagedutype silane ou un agent de coup I age 
a base de titane. 

Procede suivant la revendication 3. dans lequel le 
polymere comprend un polymere d'eJcool vinylique, 
une polyvinylpyrrolidone, un polymere de fluorure 
cf ethylene-propylene ou un polyorganoslloxane. 

Procede suivant la revendication 3, dans lequel le 
polymere comprend un polymere de terephrtalate 
d" ethylene, une polyetherethe re stone, un polyper- 
fl u o ret hy Ian a- propylene ou un polymere de fluorure 
de vinyl id ene. 

Procede aulvarrt la revendication 1 , dans lequel la 
couche de pelage comprend des derives de triazo- 



Procede suivant la revendication 1, dans lequel le 
eubstrat comprend une matiere polymerlquecristal- 
line. 

Procede suivant la revendication 1, dans lequel le 
film a une epalsseur de 4 a 15 um. 
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